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(54) PRODUCTION OF CORDIERTTE CERAMIC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the production cost of the titled ceramic by shortening the 
sintering cycle by preparing a cordierite raw material using talc, kaolin and alumina each having specific 
average particle size, adding an organic solvent and a plasticizer to the preparation to knead and 
plasticize them, extrusion- forming it to have a honeycomb structure, sintering it by heating to a 
specified temperature and immediately cooling the sinter. 

SOLUTION: The cordierite raw material is prepared using talk having 5 to 1 5 \im average particle size, 
kaolin having 2 to 5 \im average particle size and alumina having below 4 jam average particle size so 
that the chemical composition of the principal component is 42 to 56 wt.% Si02, 30 to 45 wt.% AI203 
and 1 2 to 16 wt% MgO. The organic solvent and the plasticizer are added to the preparation, which 
then is mixed, kneaded, plasticized and extrusion-formed to have a honeycomb structure. The obtained 
formed body is sintered by heating to the maximum temperature of 1 ,340 to 1 f 450°C, which then is 
immediately cooled to obtain the objective ceramic having <6x10-7/ o C coefficient of thermal 
expansion between 40 to 800°C in the flowing passage direction of the honeycomb structure. 
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* NOTICES* ^ ^ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The chemical composition of a principal component on weight criteria Si02 42%-56%, 20330% - 
45% of aluminum, The cordierite-ized raw material which contains talc with a mean particle diameter of 5 
micrometers - 15 micrometers, a kaolin with a mean particle diameter of 2 micrometers - 5 micrometers, and 
an alumina with a mean particle diameter of 4 micrometers or less so that it may become Mg012%-16% is 
prepared. By adding an organic solvent and a plasticizer to this formulation, mixing and kneading, 
plasticizing possible [ extrusion molding ], carrying out a temperature up to honeycomb structure to a 1340 
degrees C - 1450 degrees C maximum temperature by baking after extrusion molding, and lowering the 
temperature immediately after maximum-temperature attainment The manufacture approach of the nature 
ceramics of cordierite characterized by the coefficient of thermal expansion between 40 degrees C - 800 
degrees C of the direction of passage of honeycomb structure obtaining less than [ 6xl0-7/degree C ]. 
[Claim 2] The manufacture approach of the nature ceramics of cordierite given in the 1st term of a patent 
claim characterized by the programming rates between maximum temperatures being more than 50 degrees 
C / hr. from 1000 degrees C at the time of baking. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/cgi-^ 4/18/2005 



CLAIMS 



JP,2000-302540,A [DETAILED DESCRIPTION] Page 1 of 7 




♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of low-fever expansibility 
honeycomb structure catalyst support used for the nature honeycomb structure catalyst support of cordierite, 
especially the catalyst support for purification of automobile exhaust. 
[0002] 

[Description of the Prior Art] In honeycomb structure catalyst support, especially the ceramic honeycomb 
catalyst support used for an automobile exhaust purge, heat shock reinforcement is one of the important 
properties. Rapid generation of heat by the catalytic reaction in exhaust gas, the rapid heating at the time of 
engine starting, and quenching at the time of an engine shutdown receive a rapid temperature change. The 
high heat shock reinforcement which bears the thermal stress induced by the temperature gradient produced 
in the honeycomb structure inside of the body is demanded, and since it is improvement in catalytic activity 
especially today, in connection with installation near the engine and high-speed operation of ceramic 
honeycomb catalyst support, the demand is high. Heat shock reinforcement is expressed with a rapid heating 
quenching durable temperature gradient, it is clear that a durable temperature gradient is in inverse 
proportion to the coefficient of thermal expansion of a honeycomb, a durable temperature gradient is so 
large that a coefficient of thermal expansion is small, and heat shock reinforcement becomes high. As 
honeycomb structure catalyst support for automobile exhaust purification, the coefficient of thermal 
expansion from a room temperature to 800 degrees C needs that it is less than [ 6xl0-7/degree C ]. 
[0003] For this reason, generally the nature ceramics of cordierite in the ceramics with the smallest 
coefficient of thermal expansion is used for honeycomb structure catalyst support. 

[0004] Although it is well-known that cordierite shows low-fever expansibility conventionally, in a gazette, 
the following contents are proposed The 5.6x1 0-7/degree-C - 1 lxlO-7/degree C cordierite ceramics is 
known at least for JP,50-7561 1,A for the coefficient of thermal expansion between 25 degrees C - 1000 
degrees C by the superficial orientation resulting from tabular clay, such as a kaolin, and laminating clay in 
the one direction. However, at 1340 degrees C - 1450 degrees C of maximum temperatures of baking, in 
order [ to a cordierite phase ] to make a perfect reaction perform substantially, the holding time was needed 
for 6 hours to 12 hours. 

[0005] Furthermore, to JP,4-70053,B The mean particle diameter of talc The mean particle diameter of 7 
micrometers or less and a kaolin The manufacture approach of cordierite honeycomb structure catalyst 
support that it is 2 micrometers or less, and mean particle diameter of a kaolin is characterized by the mean 
particle diameter of an alumina and/or an aluminum hydroxide being 2 micrometers or less or less [ of the 
mean particle diameter of talc ] by 1/3 is indicated. Although the coefficient of thermal expansion has 
obtained the cordierite honeycomb structure catalyst support not more than 8xl0-7/degree C because the talc 
and mean particle diameter of 7 micrometers or less combine [ mean particle diameter ] a kaolin 2 
micrometers or less The 1350 degrees C - 1425 degrees C [ of maximum temperatures at the time of 
baking ] holding time was needed for 6 hours to 24 hours. 

[0006] Furthermore, to JP,2-12898,B The mean particle diameter of talc The mean particle diameter of 5 
micrometers or less and a kaolin The manufacture approach of cordierite honeycomb structure catalyst 
support that it is 2 micrometers or less, and mean particle diameter of a kaolin is characterized by the mean 
particle diameter of an alumina and/or an aluminum hydroxide being 2 micrometers or less or less [ of the 
mean particle diameter of talc ] by 1/3 is indicated. Although the orientation of a cordierite crystal was 
promoted because mean particle diameter combines talc 5 micrometers or less and the kaolin of 1/3 or less 
mean particle diameter of talc mean particle diameter, and the cordierite honeycomb structure catalyst 
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support whose coefficient of thermal expansion is 4xlO-7/degree-C - 8xl0-7/degree C has been obtained 
The 1400 degrees C - 1410 degrees C [ of maximum temperatures at the time of baking ] holding time was 
needed for 4 hours to 10 hours. 

[0007] Furthermore, in the particle size distribution of an alumina, the particle size of 3 micrometers or less 
is 17% or less on weight criteria, and the manufacturing method of the cordierite [ mean particle diameter ] 
ceramics using 4 micrometers - 15 micrometers is indicated by JP,1 -57073, B. It is, when the reaction of talc 
and an alumina advances that mean particle diameter is less than 3 micrometers at the comparatively low 
temperature of about 1300 degrees C or less, the talc for cordierite generation and the reaction of a kaolin 
are checked and the stacking tendency of a cordierite crystal deteriorates. Since cordierite generation 
reaction temperature becomes it high that mean particle diameter is 15 micrometers or more, it is supposed 
that a coefficient of thermal expansion will become large. Although the particle size distribution of an 
alumina were specified for these reasons and the 4.8 - 7.0xl0-7/degree C coefficient of thermal expansion 
had been obtained among 40 degrees C - 800 degrees C, the 1395 degrees C - 1410 degrees C [ of maximum 
temperatures at the time of baking ] holding time was needed for 4 hours or more. 

[0008] It is related with the baking conditions for on the other hand obtaining low-fever expansion by the 
nature honeycomb of cordierite to JP,5-85856,A. In order to advance eburnation of a baking object slowly 
and to make low-fever expansion attain, the programming rate for about 1 100 degrees C - 1200 degrees C is 
made into below 60 degrees C / hr. In order to control crystallization of the cordierite by the solid phase 
reaction which checks crystallization of the desirable cordierite by the liquid phase reaction, the 
programming rate for about 1200 degrees C - 1300 degrees C is carried out to more than 80 degrees C / hr. 
In order to make the desirable cordierite by the liquid phase reaction which is a main reaction crystallize 
slowly, it is supposed that the programming rate between about 1300 degrees C - a maximum temperature 
will be made into below 60 degrees C / hr. By control of these programming rates, although the 3.8 - 
5.2x1 0-7/degree C coefficient of thermal expansion had been obtained, maintenance of 4 hours needed to be 
carried out at 1410 degrees C of maximum temperatures of baking. 

[0009] Suzuki blessing 1 ** et al. [ moreover, ] According to "the Asahi Glass research report 29 [2] 
(1979)", in order to acquire the baking object of cordierite the holding time was made into 5 hours 

for baking conditions at 1350 degrees C - 1420 degrees C of maximum temperatures. 

[0010] Moreover, Irwin = Morris = latch men According to "Ceramic BUYURETIN 60 (2) 202 (1981)", the 
baking conditions for obtaining coefficient-of-thermal-expansion 7x1 0-7/degree C made the maximum 
temperature 1400 degrees C, and were performing maintenance of 6 hours. 
[0011] 

[Problem(s) to be Solved by the Invention] According to the above-mentioned Prior art, in order to obtain 
the coefficient of thermal expansion not more than 6xl0-7/degree C among 40 degrees C - 800 degrees C, 
the 1340 degrees C - 1450 degrees C holding time which is a maximum temperature in baking needed to be 
made into at least 4 hours or more, and there was a fault which serves as a cost rise because a baking cycle 
becomes long. 

[0012] This invention solves such a problem and offers the manufacture approach for obtaining the nature 

ceramics of cordierite of a low-fever expansion coefficient by low cost. 

[0013] 

[Means for Solving the Problem] The manufacture approach of the nature ceramics of cordierite concerning 
this invention The cordierite-ized raw material which contains talc with a mean particle diameter of 5 
micrometers - 15 micrometers, a kaolin with a mean particle diameter of 2 micrometers - 5 micrometers, and 
an alumina with a mean particle diameter of 4 micrometers or less so that the chemical composition of a 
principal component may turn into a cordierite presentation is prepared. By adding an organic solvent and a 
plasticizer to this formulation, mixing and kneading, plasticizing possible [ extrusion molding ], carrying out 
a temperature up to honeycomb structure to a 1340 degrees C - 1450 degrees C maximum temperature by 
baking after extrusion molding, and lowering the temperature immediately after maximum-temperature 
attainment The coefficient of thermal expansion between 40 degrees C - 800 degrees C in the direction of 
honeycomb structure passage is characterized by obtaining less than [ 6x1 0-7/degree C ]. 
[0014] It is desirable to carry out the programming rate of the temperature region from 1000 degrees C to a 
maximum temperature to more than 50 degrees C / hr. especially in baking. 
[0015] 

[Function] In this invention, the degree of sintering of obtain [ by low cost / the nature ceramics of cordierite 
not more than coefficient-of-thermal-expansion 6x1 0-7/degree C ] of a baking object improves by making 
mean particle diameter of raw material powder into the specific range, and it depends on having found out 
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that it could cool immediately after maximum-temperature attainment at the time of baking. 
[0016] Essentially, in order to obtain the nature ceramics of low-fever expansion cordierite, by controlling 
the conditions of baking to a precision, it is supposed that it is necessary to grow up a cordierite crystal 
enough, and, for this reason, the holding time between 1340 degrees C - 1450 degrees C needed to be 
lengthened enough. However, as a result of this invention persons 1 inquiring minutely, it found out that it 
was effective for a degree of sintering to improve the mean particle diameter of 5 micrometers - 15 
micrometers and a kaolin by being referred to as 4 micrometers or less in 2 micrometers - 5 micrometers and 
the mean particle diameter of an alumina, and to cool the mean particle diameter of talc immediately by 
baking after 1340 degrees C - 1450 degrees C maximum-temperature attainment. It originates in a degree of 
sintering improving, the deposit of desirable cordierite beginning from a low temperature side rather than 
before, and cordierite crystal growth completing especially this by the low temperature side conventionally 
by having set mean particle diameter of an alumina to 4 micrometers or less. Hereafter, the reason of the 
numerical limitation in this invention is described minutely. 

[0017] About the chemical composition of the cordierite-ized raw material after preparation, on weight 
criteria centering on the point (5Si02, 2aluminum203, and 2MgO) forming [ cordierite theoretical ] 
Si0242%-56%, desirable 47% - 53% and 20330% - 45% of aluminum - desirable - 30% - 45% and 
Mg012%- the reason which limited 12.5% - 15% of field, and the range preferably 16% Since the crystal 
phase which deposits by baking turns into a cordierite phase substantially, when a maximum temperature is 
made into 1340 degrees C - 1450 degrees C, it is because a coefficient of thermal expansion becomes large 
out of the field of the above-mentioned principal component. 

[0018] The reason which limited the maximum temperature of baking with 1340 degrees C - 1450 degrees C 
is that the big crystal of the coefficient of thermal expansion of a mullite etc. other than cordierite deposits 
that a maximum temperature is less than 1340 degrees C, and is because cordierite will dissolve if a 
maximum temperature exceeds 1450 degrees C. 

[0019] The reason which limited the mean particle diameter of talc with 5 micrometers - 15 micrometers is 
for a coefficient of thermal expansion to rise, when mean particle diameter exceeds less than 5 micrometers 
or 15 micrometers. 

[0020] The reason which limited the mean particle diameter of a kaolin with 2 micrometers - 5 micrometers 
is that it is necessary to lengthen the holding time of the maximum temperature in baking for obtaining a 
low-fever expansion coefficient, and will become a cost rise so that clearly [ be / mean particle diameter / 
less than 2 micrometers / in JP,4-70053,B and JP,2-12898,B ], while a coefficient of thermal expansion rises 
if mean particle diameter exceeds 5 micrometers. 

[0021] In order for 4 micrometers or less and the limited reason to produce the mean particle diameter of an 
alumina at the talc which is a main reaction for the cordierite generation by it being a particle since labile is 
high, and the comparatively low temperature whose liquid phase reaction with a kaolin is about 1300 
degrees C and to control the cordierite generation by the solid phase reaction which is not desirable, it 
becomes low-fever expansion. Moreover, when mean particle diameter exceeded 4 micrometers, labile fell 
comparatively, and for the **** reason, mean particle diameter was limited for time amount to desirable 
cordierite crystal growth being completed with 4 micrometers or less. 
[0022] 

[Embodiment of the Invention] Hereafter, the actual example of this invention is explained. 
(Example) The raw material used for Table 1 is shown. The Seishin Enterprise laser particle-size- 
distribution measuring device was used for particle-size-distribution measurement of front Naka. The 
particle size distribution of talc raw material No.A and B are shown in drawing 1 . The particle size 
distribution of kaolin raw material No.A and B are shown in drawin g 2 . The particle size distribution of 
alumina raw material No.A and B are shown in drawing 3 . Using a kaolin, a temporary-quenching kaolin, 
talc, an alumina, an aluminum hydroxide or a silica, and colloidal silica as raw material powder, it blended 
so that these might serve as a cordierite presentation, and to this, methyl cellulose was added as a binder, 
stearin acid was added as lubricant, water was added and kneaded, and it considered as **** in which 
extrusion molding is possible. 
[0023] 
[Table 1] 
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[0024] The preparation rate of a use raw material is shown in Table 2. Subsequently, the honeycomb 
structure Plastic solid with a diameter [ of 30mm ] and a height of 100mm which has the square eel 
configuration of 170 micrometers of rib thickness and 62 eel numbers per 1 square centimeter for **** of 
each batch by the well-known extrusion-molding method was acquired, the batch type firing furnace after 
drying a honeycomb structure Plastic solid — the temperature requirement from 1000 degrees C to 1425 
degrees C of maximum temperatures — the programming rate of 100 degrees C / hr. — a temperature up — 
carrying out — the holding time — as 0 hour, 4 hours, 8 hours, and 12 hours — baking — carrying out — trial 
No. — 1 or 2 nature honeycomb structure objects of cordierite were acquired. 
[0025] 
[Table 2] 
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[0026] An evaluation result is shown in Table 3. In Table 3, the coefficient of thermal expansion to 40 
degrees C - 800 degrees C shows the value of the direction of passage of honeycomb structure. Moreover, 
that to which a coefficient of thermal expansion exceeds less than [ 6xl0-7/degree C ], and O and a 
coefficient of thermal expansion exceed 6xl0-7/degree C is expressed as x about all the holding times in the 
maximum temperature in baking about the evaluation column, respectively, trial No. - even if it does not 
hold by the maximum temperature of baking by 1 and 2, a coefficient of thermal expansion is less than 
[ 6xl0-7/degree C ], and a result equivalent to the time of lengthening the holding time in 4 hours or more 
was brought. 
[0027] 
[Table 3] 
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[0028] (Example 1 of a comparison) talc raw material No. used for Table 1 - C and D are shown. Drawing 
2 is talc raw-material No.C Attained to, and the particle size distribution of D are shown. The preparation 
rate of a use raw material is shown in Table 2. sentimental [ 1 70 micrometers of rib thickness / square / 1 ] 
by the same approach as an example — per - the number of eels - the honeycomb structure object with a 
diameter [ of 30mm ], and a height of 100mm which has the square eel configuration of 62 pieces — shaping 
and desiccation — calcinating — trial No. — 3 or 4 nature honeycomb structure objects of cordierite were 
acquired. 

[0029] An evaluation result is shown in Table 3. trial No. — since a coefficient of thermal expansion 
becomes fixed at more than 6xl0-7/degree C even if it lengthens the holding time in the maximum 
temperature of baking from 0 hour by 3 and 4, the mean particle diameter of talc needs to be 5-15 
micrometers. In the example, since a coefficient of thermal expansion is less than [ 6xl0-7/degree C ], it can 
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check that this invention is effective. 

[0030] (Example 2 of a comparison) Kaolin raw material No.C used for Table 1 is shown. The particle size 
distribution of kaolin raw material No.C are shown in drawin g 2 . The preparation rate of a use raw material 
is shown in Table 2. The honeycomb structure object with a diameter [ of 30mm ] and a height of 1 00mm 
which has the square eel configuration of 170 micrometers of rib thickness and 62 eel numbers per 1 square 
centimeter by the same approach as an example was fabricated, dried and calcinated, and the nature 
honeycomb structure object of cordierite of trial No.5 was acquired. 

[0031] An evaluation result is shown in Table 3. Even if it lengthens the holding time in the maximum 
temperature of baking from 0 hour, the coefficient of thermal expansion has become fixed more than at 
6xl0-7/degree C, and the mean particle diameter of a kaolin needs to be 2-5 micrometers. In the example, 
since a coefficient of thermal expansion is less than [ 6xl0-7/degree C ], it can check that this invention is 
effective. 

[0032] (Example 3 of a comparison) Alumina raw material No.C used for Table 1 is shown. The particle 
size distribution of alumina raw material No.C are shown in draw ing 1 . The preparation rate of a use raw 
material is shown in the 2nd table. The honeycomb structure object with a diameter [ of 30mm ] and a 
height of 100mm which has the square eel configuration of 170 micrometers of rib thickness and 62 eel 
numbers per 1 square centimeter by the same approach as an example was fabricated, dried and calcinated, 
and the nature honeycomb structure object of cordierite of trial No.6-10 was acquired. 
[0033] An evaluation result is shown in Table 3. Since the holding time in a maximum temperature is 
required for at least 4 hours or more, the mean particle diameter of an alumina needs to be 4 micrometers or 
less at baking for a coefficient of thermal expansion to become less than [ 6xl0-7/degree C ]. . In the 
example, even if it does not need maintenance by the maximum temperature of baking, a coefficient of 
thermal expansion is less than [ 6xl0-7/degree C ], and it can check that this invention is effective. 
[0034] After drying the honeycomb structure Plastic solid acquired by the manufacture approach which 
specified the mean particle diameter of raw material powder given in an example, (Example 4 of a 
comparison) The temperature requirement from 1000 degrees C to 1425 degrees C of maximum 
temperatures with a batch type firing furnace Programming-rate 70degree C/hr., The temperature up was 
carried out by SOdegree C/hr., and 15 degrees C / hr., it calcinated considering the holding time as 0 hour, 4 
hours, 8 hours, and 12 hours, and the nature honeycomb structure object of cordierite of trials 1 1-No 13 was 
acquired. 

[0035] An evaluation result is shown in Table 3. When the programming rate to a maximum temperature 
was changed, the coefficient of thermal expansion became less than [ 6xl0-7/degree C ] from 1000 degrees 
C of baking the programming rate of 50 degrees C / above hr. of trial 1 1 and No 12. For this reason, it 
turned out that it is possible to make quick the programming rate from 1000 degrees C to a maximum 
temperature, and it is effective in low-cost-izing by the compaction of a baking cycle made into the purpose 
of this invention. 
[0036] 

[Effect of the Invention] Since manufacture of the cordierite ceramic object which has a low-fever 
expansion coefficient not more than 6xl0-7/degree C, and is immediately lowered after maximum- 
temperature attainment of baking by specifying the mean particle diameter of the talc which is a raw 
material, a kaolin, and an alumina is enabled according to the manufacture approach of the cordierite of this 
invention so that more clearly than the above explanation, the place which firing time becomes short and 
contributes to cost reduction is large. 
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<D-fe;U£$!6 2fl©Egft fe;U^^WirSil:fl3 Omm. 
i 0 0 mm<D"-t>AWkt*Zim. $£fM. MfS, 



11 



c o o 3 1 1 a 3 tcifttem^r^-r. ^©ftisiaKr 
<Dmmftr$z o b$m*> < or *>^fg^^ 6 x i 

0- 7 /-Cttlt-iEi^oTfeiJ, 

wmm&wex io-' /ctiT-c*^/c«>. 
[0032] amw 3) mi ic&m btcm = T%.m 

No. C*St. HUC7^3*JR*4No. COfiflW* 

<tl5l«©*ffi«:j:») 7 0 ttm. 

9©-feJM&6 2il©Hft-feJHg«*W-r5l:^3 0 m 
m. iiSS 1 0 0mm©A^.*Aij|#W, fttl. $5 
JjSU UNo. 6~ 1 0©3-y i 5'f f-S^-^A 
ftfc. 

[003 31^3 Kff MtItfBffift*S6 x 

10"' /•C«Tt%SK:««I^S-CSlSSSt?CD«J^B#M 

wpk < <t 1 4 mr&&.±j&m-c& ztctb* r ju s :*-©¥ 

ffi&»6 xio-' /•COTT*»5 > *#6W*sW3S!Jt?*-5 
[0 03 4] (J*«0J4 ) *»JfBiS©Mf4*S)5fc©¥£3 

•a»ofca. ^ » ^sjtedaptcr 1000 •ca»6*«H& 
at i 4 2 5 x;*T?©jftjaDBB*#iaaft 7 o °c/h ; 



(7) 2000-302540 

12 . 

* r. . 5 0'C/hr. . 15'C/hr. -CjfiSU ffi$&f 
Rfl£OB#fifj. 4 mm, 8B#R8. 1 2B$r a Tt Ur^fiS^rtf 
l\ fsSfsNo 1 1~ 1 3©a-yi7-f HAi*Afi5 

[0 0 3 5 ] «3KfWJBS**^-i-. «£)?£© 1 000'C 
*6**»a[*-C©#iBaK*SE*Stt*lftNo 1 1. 
1 2 ©|?SilJg 5 0 'C/h r . «±-C«lJK!R»»*J 6 x 
10"' /'CfelTi fco/c. C(Dtc£>. 1 0 0 0'Ca><5& 

io ^©affji-rsj&jjXiM ^©sawc^sffi^x Mt 
fcw^i-e * 4 c 4 36* to* o fc. 

[0036] 

(53-^x7-1 ^©Mjfefraitiftii. ifm-ck&itfr 

t>til*i) >RZ?T)\> 3 ^©^^E-T-a^iRfS-r 5 C t 
CC«fc«J. 6X10" 7 /•C^T©fS^JiSS^ ; &WL*o 

«fiS©s«?aas'Mm/c/c *> k p^s-r 53-^7^ 

20 [ilOlWiISi] 

s^w^-r ^ 7 7 -c * * o 

[S2] usttJMaj: ^'Jt^j-cffiffl btcti*') >wm<o 



[19 1 ] 




.jnr 



v 1 




\ 



mm 2000-302540 



7P> b*~<~-is<D$tZ 



F£-~A(#^) 4C030 



AA07 AA36 AA37 BA24 BA34 



CA01 CA10 GA11 GA15 GA17 
GA21 GA27 GA28 HA05 HAOS 
PA25 

4G069 AA01 AA08 AA09 BA13A 
BA13B BA13C CA03 EA19 
FB30 FB37 FB67 FC02 FC07 
FC08 FC10 



